In August, September and October of 2005, the Monthly Surveys of Consumers fielded by the University of Michigan included questions about the happiness of a nationally representative sample of U.S. adults. The date of each interview is known. Looking at the data week by week, reported happiness dipped significantly in the first week of September, after the seriousness of the damage done by Katrina became clear. The impulse response of happiness is especially strong in the South Central region, closest to the devastation of Katrina. The dip in happiness lasted two or three weeks in the South Central region; in the rest of the country, reported happiness returned to normal after one or two weeks. In addition to the reaction to Katrina, happiness dipped significantly after the October 2005 earthquake in Pakistan. These results illustrate the potential of high-frequency happiness data to yield information about preferences over regional, national and international conditions by indicating the magnitude of the good or bad news conveyed by events.
Introduction
In the 21 st century, television brings graphic real-time images of natural and man-made disasters into the homes of millions of Americans, even those who are thousands of miles away from the disaster. It is reasonable to ask whether these images and the accompanying commentary have a significant emotional impact on those watching from a safe distance. In this paper, we use new high-frequency data on subjective feelings collected by the University of Michigan Surveys of Consumers in August, September and October 2 of 2005 to examine the emotional reaction of a representative sample of Americans to the news of Hurricane Katrina.
Hurricane Katrina struck New Orleans and surrounding areas in late August 2005. A key levy was breached on August 29, 2005, but even the next morning, newspaper headlines did not indicate the seriousness of the eventual situation. For example, on August 30, the New York Times headline was "HURRICANE SLAMS INTO GULF COAST, DOZENS ARE DEAD." News on the following two days made the seriousness of the disaster clear to those watching the news. On August 31, one day later, the New York Times headline was "NEW ORLEANS IS INUNDATED AS 2 LEVEES FAIL; MUCH OF GULF COAST IS CRIPPLED; DEATH TOLL RISES," and President Bush gave his first major address on Katrina later that day. Thus, the realization of the seriousness of the damage from hurricane Katrina coincides roughly with the end of August and the beginning of September, 2005. Katrina dominated the news throughout most of September 2005, especially if one considers the coverage of hurricane Rita as part of the same news agenda. (Rita struck the same general area on September 24, and significant coverage of Rita began on September 20 or so.) As an imperfect proxy for this news coverage, Table 1 shows the topics for the top headline and the biggest picture above the fold in the New York Times and the Los Angeles Times from July 29 to October 31.
3 From August 30 through September 26, the top headline was about hurricanes Katrina or Rita all but five days in the New York Times and all but five days in the Los Angeles Times. In what is perhaps a better proxy for the TV news coverage, the big picture above the fold in the New York Times was about Katrina or Rita all but six of the 28 days from August 30 through September 26, while the biggest picture above the fold in the Los Angeles Times was about Katrina or Rita all but five days during that period.
For comparison, in our entire sample period from July 29 to October 31, the top story in the New York Times was related to Iraq on twenty days and the biggest picture above the fold was related to Iraq on sixteen days. The Los Angeles Times had its top story on Iraq on sixteen days and its big picture on Iraq on eight days. These days were scattered throughout the three month period.
Beginning in August 2005, 4 continuing as funding permits, the University of Michigan Surveys of Consumers (the surveys behind the Michigan Consumer Sentiment Index) have included the following questions, which are designed to measure the positive or negative dimension of feelings in the previous week:
" Now Approximately 500 respondents were asked these questions in August 2005, and (for budgetary reasons) approximately 300 respondents were asked these questions in each of September and October 2005. This series of questions is the subset focusing on subjective feelings of a widely used Center for Epidemiologic Studies Depression (CES-D) measure of depressive symptoms. Since the answers to these questions can vary widely even within the normal range of feelings, we treat the answers to these four questions as a measure of current happiness or subjective well-being. These are easy questions for respondents to answer: on average the entire series of four questions takes only 36 seconds, or 9 seconds per question. A key advantage of including these questions on the University of Michigan Surveys of Consumers is that the dates of the interviews are spread out throughout most of each month, so that positive and negative feelings in a nationally representative sample of adults can be tracked on a weekly basis. Also, the Surveys of Consumers include information on respondents' geographic region. Thus, this data are ideal for tracking the week-by-week reaction of current happiness to national or regional news.
A key motivation for collecting high frequency data on current happiness is the hypothesis of Kimball and Willis (2006) that a large component of happiness reflects the reaction to recent news about lifetime utility. Here "lifetime utility" represents everything an individual cares about. According to this hypothesis, good news about anything an individual cares about will cause a temporary upward spike in happiness ("elation"). Similarly, bad news about anything the individual cares about will cause a temporary downward spike in happiness ("dismay"). The length of time these spikes in happiness last reflects the time it takes to psychologically process the new information. The magnitude of these spikes reflects the size of the shock to lifetime utility. Thus, according to this hypothesis, spikes in happiness after news give useful information about lifetime utility. A simple partial test of the hypothesis is whether such an interpretation makes sense in actual cases. If the hypothesis passes that test, the next question is the extent to which other hypotheses can also explain the data.
In the context of hurricane Katrina, the hypothesis that a large component of happiness reflects the reaction to recent news about lifetime utility predicts that happiness should dip in the first week of September if there was a substantial degree of altruism toward those hurt by the disaster or if people were concerned about the effects of Katrina on government budgets or gasoline prices. 5 The outpouring of charitable contributions for Katrina suggests that there was indeed a substantial degree of altruistic concern by many Americans for those hurt by Katrina. 6 It is less clear how concerned Americans were by the effects of Katrina on their own self-interest.
Happiness in later weeks depends on the speed of hedonic adaptation in this context. "Hedonic adaptation" refers to the strong tendency of measured happiness to revert to its previous value after responding to a shock. Frederick and Loewenstein (1999) provide a survey of evidence on hedonic adaptation. Our study provides important evidence about the rate of adaptation in the hedonic effects of national news on onlookers. It is possible that the rate of hedonic adaptation to a shock is a useful indicator of the importance of a shock, along with the magnitude of the initial response of happiness to the shock. If so, the magnitude of the initial response of happiness to Katrina and the speed of hedonic adaptation after that initial response could provide a yardstick for comparison when we observe the happiness of a representative sample of adult Americans responding to events in the future.
Alternative hypotheses could explain a negative reaction of happiness to the news of Katrina's devastation of New Orleans and the surrounding areas. As alluded to above, even within Kimball and Willis's (2006) hypothesis that news about lifetime utility results in spikes in happiness, Katrina could have generated significant shocks to either the altruistic or the non-altruistic components of the utility function. Stepping away from the hypothesis of happiness responding to news about lifetime utility, it is possible that graphic television images of tragedy in themselves have a big emotional effect. One way to distinguish logically between the effects of news on happiness and the direct effect of the television images is to think of what the likely effect on measured happiness would have been if people had spent an equal amount of time watching a graphic documentary about a disaster of long ago, rather than a real-time disaster. Another possibility is that genuine altruism interacts strongly with graphic images in producing an emotional response-that is, both the graphic images and the fact that they are something happening to real people in the present may be important for the strength of people's reactions. Unfortunately, we do not have any data on whether these respondents got their news from television or from some other source.
As long as the main observed movements in happiness in this time period are, in fact, due to Katrina, any reasonable hypothesis predicts that the happiness of people in the South Central region of the United States (Alabama, Arkansas, Kentucky, Louisiana, Mississippi, Oklahoma, Tennessee, and Texas), which we can identify separately, should dip more than the happiness of people in the remainder of the United States. Altruism is likely to be a function of geographical distance, and those in the region are more likely to know someone, or know someone who knows someone, who was directly affected by the disaster. In terms of self-interest, state budgets in Louisiana and Mississippi were affected by the disaster, and bad news may have been revealed about the quality of state governments as well as the Federal Government. People in those and neighboring states might be inconvenienced by refugees or by difficulty of traveling in the region due to hurricane devastation. As for graphic imagery, television coverage in the region was likely to have been closer to saturation than in the rest of the country, beaming more continuous images of disaster into homes in the South Central region than elsewhere. Nevertheless, to the extent that television coverage of Katrina was close to saturation everywhere in the U.S., a stronger effect in the South Central region could provide some evidence that it was not graphic television imagery alone that drove reactions.
Results
We coded the four yes/no answers into four dichotomous variables, HAPPY, NOT SAD, ENJOY LIFE, NOT DEPRESSED, based on whether the respondent agreed with each of the four questions listed above. The variables NOT SAD and NOT DEPRESSED are reverse coded (e.g. NOT SAD equals one if the respondent said no in response to the statement "Much of the time during the past week, you felt sad.") For our benchmark results, we construct a happiness index that is the simple sum of these four variables. Table 2 shows the mean and variance of this happiness index and its four components, while Table 3 shows the correlations of these components with each other and of each with the overall happiness index. There is a strong common factor to the four components of the happiness index, which shows up both in the substantial correlations in Table 3 (ranging from .4 to .58 between pairs of components) and in the fact that the overall variance of 1.213 for the happiness index is so far above the sum of the variance of its components. However, it is likely that a large portion of the variance of the happiness index and the correlations among its components is cross-sectional. As discussed by Diener and Lucas (1999) , some individuals tend to be chronically happy, while other individuals tend to be chronically unhappy. That variation across individuals is different from the variation over time in the average happiness of a group that is the focus of our analysis.
The full sample for August, September and October of 2005 contains 1,528 observations; 1,110 of these were asked the happiness questions and only five of these are missing responses to one or more of the components of our happiness index, so that our sample for analysis has 1,105 observations. Because the Michigan Surveys of Consumers are designed as a monthly survey rather than as a weekly survey, the sample sizes vary from week to week according to the convenience of the interviewing staff and the natural variation in how easy it was to find people at home each week. Sample sizes tend to decline toward the end of each month when the easy-to-catch people have already been interviewed and the interviewers focus on repeatedly contacting the hard-to-catch people. Although these variations in sample size have an important effect on the standard errors we report, we have no reason to think that these routine variations in the sample size from day to day affect our results in any other big way. 7 We present many of our results in graphs showing mean values of the happiness index by week. However, these graphs are only suggestive. 8 We test the gestalt offered by these 7 To see if this difference between the people interviewed at different points in the month could affect our results, we regressed happiness in August 2005 (which serves as a control, since there was no dramatic news until the very end of the month) on a linear function of the date within the month and found no significant difference between the happiness of those interviewed near the end of the month compared to those interviewed near the beginning of the month. Moreover, in the whole sample, there was no significant effect of the number of contacts necessary to reach a respondent on the reported happiness of that person. The graphs also bear out the absence of a strong, recurring trend in happiness within each month. We also worried about the possibility that Katrina itself could have had a sample selection effect in the South Central region of the United States. The most likely bias is that those with lower socioeconomic status would be especially likely to drop out of the sample because of Katrina, biasing the happiness index in the South Central region upward after Katrina. We return to this issue in the section on results by region (in footnote 18).
graphs more rigorously with statistical tests to see whether the values for each week in September are significantly different from one another or from the pooled values for August and October. For simplicity and transparency, we use ordinary least squares in our statistical analysis. We consider it unlikely that more sophisticated statistical tools would tell a materially different story. We will call a difference "not statistically significant" if there is more than a 10% chance that it could arise by chance as a result of sampling error using a two-tailed test, and report the probability itself for notable differences that have less than a 10% chance of arising by chance. In most cases, the statistical analysis supports the story told by the picture.
Main results. Figure 1 shows the average value of the happiness index and the sample size in each week. The weeks are defined as Thursday to Wednesday so that the seven days from September 1 to September 7 are represented by one bar. 9 Figure 1 shows the predicted dip in the happiness index in the first week of September. To verify that this dip is not due to sampling error, Table 4 reports an OLS regression of the weekly happiness index on a constant and dummy variables for September 1-7, September 8-14, September 15-21 and September 22-28; the baseline period for comparison is all observations from July 29 through August 31 or from September 29 through October 24, or approximately all of August and October pooled.
10 There is only a 1.8% probability that the average happiness index in the first week of September would be this much lower than the average value for all of August and October by chance.
The other dramatic aspect of Figure 1 is the return of the happiness index to normal by late September. In terms of the average value of the happiness index, neither September 8-14 nor September 15-21 is significantly different from the baseline in August and October. Moreover, the probability that the average value of the happiness index would be this much higher in September 15-21 as compared to September 1-7 by chance is only 8.3%. Thus, it appears that more-or-less full hedonic adaptation to the news about Katrina took place within a few weeks' time after the initial news. Figure 2 graphs the average happiness index day by day, to show that our particular grouping of days into weeks does not drive the results. The line at the bottom shows the daily sample size, which explains why, with sampling error, the average happiness index bounces around from day to day as much as it does. Though there is not enough data to be certain, this dayby-day picture of the data suggests some delay beyond the beginning of September 1 in the dip in happiness. One important reason for this could be the wording of the questions, which ask for people's feelings during "much of the last week." For those respondents who took this reference to "much of the last week" seriously, considerable unhappiness for the past day or two might not qualify as unhappiness "much of the last week." Once several days have passed since the full gravity and emotional import of Katrina have sunk in, there is no ambiguity about how to respond to the question.
11 A more subtle reason for the delay in the reaction of measured happiness, in line with research on subjective well-being reports 9 98.8% of the phone interviews are completed within a single day, making the day of interview unambiguous. For the remaining 1.2% of respondents, we use the day the interview ended, since the data behind the happiness index is collected near the end of the survey. 10 It is evident in figure 1 that there is another large dip in the happiness index in the week October 13-19. Below, we discuss the possibility that this dip is due to the earthquake that shook Pakistan on October 8. (See for example, http://www.mercurynews.com/mld/mercurynews/news/world/12868152.htm) For now we pool all of the August and October data in order to focus on the effects of Katrina. 11 Given that our sample size makes it difficult to identify significant day-to-day fluctuations in happiness, we consider this wording appropriate. discussed in Norbert Schwarz and Fritz Strack (1999) , could be that people interpret the question as referring to happiness about their own personal lives and "correct for" Katrina in the first few days while they are conscious that Katrina is affecting their mood. After the first few days, Katrina still affects their mood, but they are not as conscious of the reason and so report the lower level of happiness.
12
As noted above, Katrina could have affected individuals' reported happiness because of altruism, because of an automatic emotional response to images of disaster, or because they believe the events of Katrina may ultimately affect their own financial self-interest. To explore this issue, we take advantage of the fact that the Surveys of Consumers are the source of the Michigan "consumer confidence" numbers. The Index of Consumer Sentiment is a linear transformation (f(x)=29.6x-12.8) of the sum of indicators for answers to the following five questions where a positive answer is coded as 1, a negative answer is coded as zero and an in-between answer is coded as 0. 14 In order to explore the relationship between consumer confidence and self-reported happiness -and whether the response of happiness to Katrina can be explained by the effect of Katrina on consumer sentiment -figure 3 shows the weekly average of the Index of Consumer Sentiment for the same period in which we have happiness data. Happiness and consumer sentiment track one another quite well through mid-September, including the post-Katrina drop in the week ending September 7 and the rebound the following week. After midSeptember, however, consumer sentiment bounces up and down with fluctuations of even larger magnitude, while the happiness index remains high with low volatility until the third week of October. The large fluctuations in consumer sentiment in late September and early October make the overall variance of consumer sentiment large enough that the September 1-7 dip in consumer sentiment is not statistically significant (Table 5 , top panel). We also regress the happiness index on an individual's value for the Index of Consumer Sentiment as 12 We are grateful to Norbert Schwarz for suggesting this interpretation of the delayed reaction of reported happiness. 13 This is a distillation of material from a pdf file labeled "Index Calculations" obtained from the staff of the Surveys of Consumers. There is a small amount of rounding in the calculations that is omitted from the description above. 14 Results reported by the University of Michigan New Service: http://www.umich.edu/news/?Releases/2005/Sep05/r093005 well as the weekly dummy variables in order to see to what degree changes in consumer sentiment "explain" the time path of happiness (Table 5 , bottom panel). Although consumer sentiment is a highly significant predictor of happiness, a comparison of the bottom panel of Table 5 with Table 4 shows that including consumer sentiment results in only tiny numerical changes in the coefficients on the week dummies, and no change in the essential story. Apart from any specific regression specification, it is hard to read Figure 3 as suggesting that consumer sentiment is the main driving force behind the time series fluctuations in average happiness, since consumer sentiment moves dramatically in late September and early October, without any corresponding movement in the happiness index. This lends some support to the "altruism" or "graphic images" explanations for the time path of happiness following Katrina, rather than the "self-interest" explanation, though of course it is not a conclusive test of any hypothesis.
15
Now consider the "graphic images" explanation for the movements of happiness in this period. Simple versions of this story clearly do not work. First, as indicated in Table 1 , extensive Katrina coverage continued for at least four weeks. But happiness had returned to normal by the third week in September. Therefore, a graphic images explanation of the movements in happiness would have to allow for people becoming inured to graphic images over time. Second, to make the graphic images explanation work, people need to distinguish new types of graphic images, since the respondents had been subjected to frequent, extensive, graphic coverage of the War in Iraq during August 2005 and the months preceding our sample period. If all graphic images fell into the same category, the coverage of the War in Iraq would have made people insensitive to the imagery of Katrina. To the extent people are posited to distinguish graphic images according to their meaning, the graphic images explanation is pushed one step closer to news-based explanations of the dip in happiness after Katrina.
16
Results by region. As discussed in the Introduction, a key test for whether the dip in happiness in early September 2005 was, in fact, due to Katrina, is whether this dip is larger in the South Central region. Also, to the extent that television coverage was close to saturation everywhere in the U.S., a stronger reaction in the South Central region would indicate that graphic television imagery alone did not drive all of the movements in happiness that we see in the data. We proceed cautiously with the analysis at this point because our sample size in the South Central region in any given week is very small. On average, the South Central region contains 17% of our sample, or 187 observations. In the weeks following Hurricane Katrina, the response rates in the South Central region appear lower than usual so that sample sizes are very small: in particular, there were four respondents in the South Central region in the week of September 1 through 7 and nine respondents in the week of September 8 through 14.
Keeping this caveat in mind, figure 4 shows the weekly average happiness index for the South Central region and for the rest of the United States. The most striking finding for the South Central region is the large decline in the happiness index in September 8-14 after a more modest initial decline in September 1-7. Whether these results are statistically significant must be determined from a regression. Table 6 shows the regression of the happiness index on a constant, a dummy for the South Central region at baseline, dummies for the first four weeks in September, and interaction terms for these weeks in September with the South Central region. Somewhat surprisingly, in light of the small cell sizes discussed in the preceding paragraph, the regression results once again support the story told by the figure. The South Central region does not have a significantly different happiness index than the rest of the U.S. at baseline or in September 1-7, but is much lower than the rest of the country in September 8-14. Despite the small sample for the South Central region, there is only a 3.1% chance that this apparent difference from the rest of the U.S. during September 8-14 could be due to random sampling error.
17
Without the inclusion of the South Central data, hedonic adaptation in the rest of the U.S. appears arguably faster than when we looked at the entire United States. The chance that the rise in the happiness index from September 1-7 to September 8-14 in the rest of the U.S. could be due to chance is only 7.6%. In the rest of the U.S. there is no significant difference of September 8-14 and September 15-21 either from baseline or from each other. Thus, people far away from Katrina's landfall seem to return to their normal emotional equilibrium within two weeks of the initial news. Table 3 are strong, but less than perfect. Moreover, as alluded to above, the correlations in Table 3 Table 7 shows the regression of NOT SAD on a constant and dummy variables for September 1-7, September 8-14, September 15-21 and September 22-28. The probability that NOT SAD would dip that much due to chance 17 Because of the potential importance of sampling error with the very small South Central samples, we looked at the median family income in the South Central sample each week to see if anything unusual happened to the sample. We expected some tendency for those with low socioeconomic status to drop out of the sample during the worst days of the disaster, and indeed, though it is nowhere near a statistically significant difference, the four observations in the South Central region in September 1-7 have a median family income of $93,750, much higher than the median family income of $55,000 for the entire South Central sample. The nine South Central observations in September 8-14 had a somewhat low median family income of $35,000, also nowhere near a statistically significant difference from $55,000. To see if this affected the results, we constructed a version of Table 6 with log family income included (there are no zeroes in the income data in our sample). Though the coefficient on log income is .241, with an estimated standard error of .040 (consistent with the estimate of .191 in the quite different regression reported in Table 9 , below), the income in the weekly samples does not vary enough for this to affect the other results in any important way. In particular, after controlling for log family income, the coefficient on September 1-7 changes from -.384 to -.386 and its t-statistic changes from -2.25 (p=.024) to -2.1 (p=.036), as the addition of log family income raises the standard error of estimate slightly. The coefficient on the interaction between September 8-14 and the South Central region changes from -.874 to -.867, while its t-statistic changes from -2.16 (p=.031) to -2.14 (p=.032).
Results for each component of the happiness index. We can also analyze movements in each component of the happiness index. The correlations between components shown in
sampling error is only 0.3 %. None of the other periods in September is different from baseline in a statistically significant way, while September 15-21 does show significantly less sadness than September 1-7, with only a 5.2% chance that this difference would arise by chance.
Similar tests for HAPPY, NOT DEPRESSED and ENJOY LIFE all show a negative coefficient for September 1-7 as compared to earlier periods. The effect for NOT DEPRESSED is significant with p = 0.05 and the effect for HAPPY is not quite significant (p = 0.115) while the effect for ENJOY LIFE is definitely not significant (p = 0.484). Every one of these three measures also shows an increase in later September compared with September 1-7, with the strongest level of statistical significance a probability of only 2.3% that the rise in NOT DEPRESSED from September 1-7 to September 21-28 could have arisen by chance.
Results by gender. Although women's reported happiness index is, on average, significantly lower than men's (p = 0.007), 18 the patterns over time by week are similar for men and women, as indicated by the insignificant interaction terms in Table 8 . That is, once their persistent lower levels of happiness are taken into account, women do not seem to have had a larger response to Katrina than men did.
Are these big movements in happiness?
It is logically possible for a decline of .386 in the happiness index as shown in Table 4 to be statistically significant but substantively trivial. However, given our small sample sizes, this is unlikely. To give some idea of the substantive magnitude of the movements in happiness after Katrina, Figure 6 uses the same vertical scale as Figure 1 , from 2.5 to 4.0 to show the raw relationship of the happiness index with income quintile. Figure 6 shows that income does have a noticeable relationship to happiness. From a mechanical point of view, the dip in happiness in the first week of September, 2005 is larger than the difference in average happiness between the bottom fifth of the income distribution and the second-to-bottom fifth and larger than the difference between the secondto-bottom fifth and the top fifth of the income distribution. Table 9 attempts to separate the effects of recent news about current and future income from the persistent effects of the level of income on happiness. The regression in Table 9 uses data on the Survey of Consumers about respondents' subjective views of the changes in their personal financial circumstances from last year to this year and the changes expected between this year and next year. The happiness index is regressed on log income and dummy variables for all nine possible combinations of better, worse and the same over the past twelve months and over the next twelve months, except for same/same, which is the reference category. Table 9 must be taken with several grains of salt, but it is still quite instructive. As subjective judgments that are likely to embody significant response error, the better, worse or same interaction dummy variables have estimated coefficients that are subject to two types of biases. Classical measurement error could easily bias their coefficients toward zero. On the other hand, the likely possibility of measurement error that is correlated with subjective well-18 A great deal of research has focused on differences between women and men in affect. The survey in NolenHoeksema and Rusting (1999) indicates that women tend to report more sadness and may report more happiness, though this is less clear. In our sample, looking at the univariate relationship of sex to reported happiness, we find that women are lower on average on all four components of the happiness index. The happiness index is lower for women by .220 overall (p=.001). HAPPY is lower by .038 (p=.078), NOT SAD is lower by .102 (p<.0005), ENJOY LIFE is lower by .025 (p=.114), and NOT DEPRESSED is lower by .057 (p=.008). We can only speculate about why the sex difference in happiness goes against women more in our data than in other data, including the data on a single-question measure of happiness reported in Tsutsui, Kimball and Ohtake (2006) . Addressing that question is beyond the scope of this paper.
being could generate coefficients like those in the table even with no genuine relationship. 19 Nevertheless, the estimates in Table 9 do give some idea of the order of magnitude of various effects, suggesting that .386 is not a trivial change in the happiness index. Table 9 is instructive in another way. Imagine for just this one paragraph that the econometric issues surrounding Table 9 were solved by a miraculous absence of measurement error in the subjective measures of change in financial circumstances. It would still be important to caution that the size of the dip in happiness shown in Table 4 cannot be directly compared to any of the numbers in Table 9 . Kimball and Willis (2006) argue that persistent, predictable effects on happiness are different in character from the response of happiness to news. The effect of income that remains in Table 9 after controlling, to some extent, for recent and expected future changes in financial situation arguably contains a strong component of such a persistent, predictable effect of income on happiness.
The effects of changes and expected future changes in financial circumstances on happiness are more closely related to the effect of news on happiness, but the news associated with those changes in financial circumstances could have come a long time ago. For example, some of the news relevant to changes in financial circumstances last year may be several years old, with the events in the last year no surprise at all. Even if the change in the last year was a surprise, on average, most respondents will have had months to get used to many of the key pieces of news about their financial circumstances. By contrast, we are looking at the effects of Katrina on happiness in the first few weeks after the event. According to Kimball and Willis's (2006) theory, it would be legitimate to compare the dip in happiness after Katrina to the effects of receiving news about income if we collected happiness data in the weeks immediately before and after respondents received notification of salary or wage increases (or decreases), and collected expectations data to isolate the part of the wage increase that was a surprise. However, even with news about personal finances being older news than news about Katrina, if the estimates in Table 9 were consistent, they would allow one to say something about the size of the typical blow to one's expected utility in the bad case when one finds out that one's financial circumstances this year will be worse than last year. To wit, given the length of time the average respondent will have had to get used to news about the last twelve month's changes in personal financial circumstances by the time they show up in our data set, our data suggest that on impact, negative news about one's personal financial circumstances tends to represent a much heavier blow than the blow one suffers from seeing that people in New Orleans and surrounding areas are suffering. After months on average to get used to negative personal financial news during the last year, the coefficients of -.524, -.306 and -.939, taken at face value, are much more negative than the undetectable effect of Katrina on the happiness of onlookers after a month or two and almost as large or larger than the effect of Katrina on happiness after one week. This would be as one should expect. In casual observation, we see evidence that many people care about others, but few are saints.
The foregoing discussion helps to clarify where our statistical identification comes from in our main results. Subjective well-being is, of course, measured with error, but error in a dependent variable does not by itself bias estimates. The independent variables in our main results are objective regional, national and world events or non-events, in some cases interacted with objective respondent characteristics. In the case of Katrina, it is reasonably clear that only a small fraction of the eventual catastrophe was expected in advance to result from this particular hurricane. To the extent that the harm from Katrina was expected, this biases the estimated coefficients toward zero.
Did American Happiness React to the Earthquake in Pakistan?
A major earthquake hit Pakistan and neighboring areas of India on October 8, 2005. The ultimate death toll exceeded 79,000. 20 The top headline in both the New York Times and the Los Angeles Times was about this earthquake on October 9 and October 10. In what we have argued is a better proxy for the TV news coverage, the biggest picture above the fold in the New York Times was about the earthquake in Pakistan and its aftermath on the seven days October 10-12,14,17,19 and 21. The Los Angeles Times big picture was about the earthquake in Pakistan on the six days October 8-12 and 14. Overall, the earthquake in Pakistan was a major story. As can be seen from Table 1, in our period of analysis, only Katrina, Rita and the War in Iraq surpassed the earthquake in Pakistan in this measure of pictorial coverage.
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Because events in Iraq were spread throughout our period of analysis, with no sudden change in the situation there, they are not good candidates for causing a spike or dip in happiness visible within this period. Rita was probably seen by many as a continuation of the tragedy of Katrina and did not ultimately worsen the damage very much. Thus, other than Katrina, the earthquake in Pakistan is arguably the best place to look for detectable effects on happiness.
As noted earlier, Figure 1 does show a dip in happiness in the week of October 13-19, following the earthquake in Pakistan.
22 Table 10 shows that the October 13-19 dip had only a 6.4% probability of occurring by chance. Although the point estimate is somewhat smaller in absolute value, there is no statistically significant difference between the size of the dip in September 1-7 and the dip in October 13-19.
The relatively high coefficient on October 6-12 is somewhat contrary, but the day by day graph in Figure 2 shows that October 6, 7 and 8 (before some respondents had heard of the earthquake in Pakistan) had relatively happy respondents and substantial sample sizes. Overall, Figure 2 shows a reaction to the earthquake (if it was a reaction to the earthquake) that was delayed in relation to the beginning of the tragedy in a way not dramatically dissimilar to the reaction to Katrina. In addition to the wording of the questions, which ask about how the respondent felt "much of the time during the past week," and the possible "correction" people make for the influence of an event on their happiness while they are conscious of the effect, some of this delay might reflect the time it took TV news agencies to gear up for full-scale coverage, especially when the story was in a remote area on the other side of the world. The response of happiness to future events will provide further evidence on whether such a delay in the reaction of reported happiness to events is common. Taking 20 See http://www.boston.com/news/world/asia/articles/2005/10/20/pakistan_earthquake_death_toll_rises_to_79000/ 21 During our sample period, the big picture above the fold was about U.S. Supreme Court nominations ten days in the New York Times and three days in the Los Angeles Times, which ties the total of thirteen days in the two papers for the earthquake in Pakistan. Pictures about the Supreme Court nominations were less concentrated in time than pictures about the earthquake in Pakistan. Also, unlike the coverage of the earthquake in Pakistanwhich should represent bad news to almost everyone-news about Supreme Court nominations should represent bad news to some respondents and good news to others, depending on each respondent's politics. We do not have information on political leanings in this U.S. data set, but the companion paper Tsutsui, Kimball and Ohtake (2006) examines how the politics of individuals in Japan affects the time series of responses to news about Prime Minister Koizumi's victory in Japanese elections held on September 11, 2005. 22 We do not have enough data for statistical significance after dividing the sample, but according to point estimates, the happiness index dipped in this week in all four major regions: West, Midwest, Northeast and South. This is consistent with the idea that the cause was an international event.
stock, there is some evidence of a dip in happiness related to the earthquake in Pakistan, but the level of statistical significance is not as high as for the dip in happiness due to Katrina.
If the dip in happiness after Katrina was due to altruistic concern, and the dip in happiness in October 13-19 was caused by the earthquake in Pakistan, as we suspect, this reaction of happiness could be viewed as an indication of how much altruism Americans feel toward people on the other side of the world. The larger death toll from this earthquake than from Katrina makes it more likely that Americans would not just brush it off if they did feel substantial concern. Alternatively, it is logically possible that the graphic images of suffering generated by the earthquake in Pakistan could have caused a dip in happiness by some more direct psychological mechanism not mediated by caring, assuming the graphic images of suffering in Pakistan were experienced as distinct from the graphic images related to Katrina and the war in Iraq. 
Conclusion
Our results suggest that Hurricane Katrina significantly reduced the reported happiness of a nationally representative sample of adults in the US. These effects were even larger for the subsample in the South Central region closest to Katrina. The effects of Katrina were similar for men and for women. We find that happiness is correlated with, but distinct from consumer sentiment, calling into question an explanation of these movements in happiness based only on self-interest. Rather, we believe that altruism or a more general emotional response to images of new disasters is likely to explain this response to bad news. We also find that individuals adapt rather quickly to bad news about world events: reported happiness had returned to normal in the rest of the country within two weeks after the disaster and within three weeks after the disaster in the South Central region.
We view this study as an example of a method that can be applied more generally to study what kinds of events strike the average respondent as noteworthy good news or noteworthy bad news. For example, the strong hint of a response of happiness to the earthquake in Pakistan in October provides some evidence relevant to the question of how concerned Americans were about the Pakistanis affected by that tragedy. 
